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(57) [Abstract] 

[Problems to be Solved by the Invention] 

preparation method of polymer particle of average particle 
diameter 5-200 ;mu m which had hydroxy group itcolors to 
these particle with densely simple method which 
quantification or qualitative it is possible measurement 
substance is offered. 

[Means to Solve the Problems] 

You can dye with blend of dye of red and blue* yellow 
which are3 primary colors in polymer particle can identify 
approximately 10,000 colors fromratio of peak wavelength of 
absorbance spectrum of each dye, you can verify the presence 
or absence of immune reaction label of phosphor and light 
emitting substance is used bydensely. 



[Claim(s)] 
[Claim l] 

From fine diameter nozzle, jet doing mixed solution which 
melts hydrophobic monomer and crosslinking agent in 
aqueous solution which melts reaction initiator almost it 
possesses the uniform particle diameter where average 
particle diameter is 5 - 200;mu m by polymerizing, discolored 
polymer particle 0 which dye molecule has connected 

[Claim 2] 

From fine diameter nozzle, jet doing mixed solution which 
melts hydrophobic monomer and crosslinking agent in 
aqueous solution which melts reaction initiator three basic 
colors of red and the blue, yellow or dye molecule which is 
these blended color to possess uniform particle diameter 
where the average particle diameter is 5 - 200;mu m by 
polymerizing, almost, be able to connectindividually, be able 
to identify individually from peak wavelength of the 
absorbance spectrum of each dye, At same time in each one 
specific substance in sample theanalysis reagent D which can 
be locked with adsorption or connection 

[Claim 3] 

Melting hydrophobic monomer and crosslinking agent, 
production methodo of discolored polymer particle where 
itmanufactures mixed solution, jet it does this solution in 
underwaterwhere from fine diameter nozzle almost reaction 
initiator and detergent are included with uniform velocity, by 
fact that you polymerize furthermore includingchurning 
possesses uniform particle diameter almost with average 
particle diameter 5-200 ;mu m,furthermore connects dye 
molecule 
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Specification 
[0001] 



[Claim 4] 

hydrophobic monomer styrene^ reaction initiator being 
radical polymerization initiator, production method 0 which 
isstated in Claim 3 which heats temperature of reaction 
solution which addschurning to radical production possible 50 

- 90 deg C 

[Claim 5] 

In order to color with hydrophobic dye, methacrylic acid 
which it possesses 2-hydroxyethyl methacrylate and/or 
carboxyl group where it possesses hydroxy group in mixed 
solution 0.1 - 10% preferably 0.5-5% the production 
methodo which is stated in Claim 3 which is added 

[Claim 6] 

In order to raise coloration efficiency with hydrophobic dye , 
with waterafter washing polymer particle, reduced pressure 
drying it does with 100 - 200 deg C, the production methodo 
which is stated in Claim 3 which obtains porous polymer 
particle withdensely 

[Claim 7] 

three basic colors of red and blue s yellow or connecting dye 
molecule which is these blended color individually 
concerning polymer particle which almost possesses the 
uniform particle diameter where average particle diameter is 5 

- 200;mu m, to lock specific component in each discolored 
polymer particle, after next specific component of each 
discolored polymer particle sample and selectively reacting, 
Connecting labelling solution which possesses fluorescence or 
light emitting substance, afterwashing, analytical methodo of 
specific component which measures fluorescence ordegree of 
light emitting of each discolored polymer particle 

[Claim 8] 

three basic colors of red and blue v yellow or connecting dye 
molecule which is these blended color individually 
concerning polymer particle which almost possesses the 
uniform particle diameter where average particle diameter is 5 

- 200;mu m, sensitization to do thespecific antibody in each 
discolored polymer particle, after next antibody of each 
discolored polymer particle reacting to antigen and 
immunological of test agent, Connecting secondary antibody 
which labelling is done with fluorescence, or the light 
emitting substance after washing, immunity clinic diagnosis 
methodo which measures fluorescence or degreeof light 
emitting of each discolored polymer particle 



[Description of the Invention] 
[0001] 
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[Technological Field of Invention] 

this invention regards discolored polymer particle and its 
production method which almost possess the uniform particle 
diameter, sensitization doing antibody or other substance 
which reacts to specific in the substance which identification 
it should do individually by coloring to the color which differs 
entirely with dye of three basic colors of red and blue, 
yellow as basis, It regards coloration beads particle and its 
production method which simultaneously the identification it 
is possible substance of multiple kinds. 

[0002] 

[Prior Art] 

substance of multiple kinds at one time method which 
identification is doner's useable in analysis of clinic diagnosis 
reagent x environmental contaminant, analysis of 
pesticide.classification of gene, inspection and biochemistry 
field etc of drug. 

As existing identification method, in diagnostic reagent and 
diagnosis system of public knowledge, there are multi test 
agent measurement system which used automatic analysis 
equipment, but with polymer particle 1 of particle diameter 
approximately 200;mu m or less there is not a diagnostic 
reagent or a diagnosis system which the identification it is 
possible target substance. 

[0003] 

As production method of for example polymer particle, park 
which used nozzle (T.G. Pa rk ) andothers there is report, 
(Journal of Poly. Sci., Poly. Chem. Ed.,505-507,vol.30 
(1992)). 

With this production method, from ahead cylinder, N- 
isopropyl acrylamide (N1PA Am ), N, N- 
methylene-bis-acrylamide (MBA Am ), the mixed solution of 
sodium alginate, tetraethylene diamine (TEMED ) is 
dripped, polymer particle is formed. 

[0004] 

In addition, Japan Unexamined Patent Publication Hei 
10-48215 number, Japan Unexamined Patent Publication Hei 
8-269207 number and Japan Unexamined Patent Publication 
Hei 6-306108 numberetc exist as production method of 
coloration particle. 

With Japan Unexamined Patent Publication Hei 10-48215 
number, it has disclosed concerning production ofcoioration 
latex particle of unsaturated which is a styrene and a 
copolymerizability. 

With Japan Unexamined Patent Publication Hei 8-269207 
number, styrene acrylic acid resin and colorant which are 
melted in the solvent or water are mixed with strong shear 
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stress, permeating into the resin particle, method which 
produces coloration microcapsule has beendisclosed colorant. 

With Japan Unexamined Patent Publication Hei 6-306 1 08 
number, it produces with emulsion polymerization method, it 
has disclosedconcerning coloration latex particle which is 
dyed with poorly water-soluble colorant. 

[0005] 

[Problems to be Solved by the Invention] 

When report of aforementioned park and others is referred 
to, being able to form polymer particle of relatively large 
particle diameter incomparison with conventional suspension 
polymerization, particle diameter of polymer particle becomes 
suitably the nonuniform. 

In addition, as for discolored polymer particle which is 
manufactured with method which is disclosed with 
aforementioned disclosure, however it possesses uniform 
particle diameter relatively, with very particle diameter is 
several ;mu m or less generally small particle , particle 
diameter as for equalization doing it isdifflcult with size of 
several tens of ;mu m. 

Because of this, polymer particle of particle diameter several 
tens of ;mu m is used I at a timeand fact that you use for 
measurement road which target substance identification is 
done is upper impossible really with each polymer particle . 

[0006] 

On one hand, with Japan Unexamined Patent Publication Hei 
5-2732 10 number, particle diameter immune reaction 
occurringmaking use of colored microparticle of 1 0;mu m or 
less, it detects specific component in in sample due to fact that 
color of solution changes. 

As for this measurement method, in order to detect change of 
color of solution with visual , when specific component is 
trace amount, difference to beeasy to occur in detected result, 
because antigen of I kind is detectedjust with measurement of 
one time, when measuring antigen of the multiple kinds, it 
means to require troublesome job very. 

[0007] 

these inventors, result of diligent research, this invention 
reached to completion inorderto solve production method of 
discolored polymer particle and aforementioned problem 
regarding immunoassay method. 

Namely, this invention designates particle diameter as I0;mu 
m or greater, being possibledensely, furthermore it offers 
discolored polymer particle where particle diameter is 
uniform almost densely it has made objective. 

Other objective of this invention locking specific substance in 
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sample in discolored polymer particle of color which differs 
entirely is to offer theanalysis reagent which it can measure 
individually. 

[0008] 

In addition, it is to offer production method of polymer 
particle where from the nozzle jet doing mixed solution in 
aqueous solution, you polymerize another objective of this 
invention, furthermore connects hydrophobic dye and etc 
colors. 

Furthermore another objective of this invention is to offer 
analytical method or the immunity clinic diagnosis method 
which can measure specific component of multiple 
simultaneouslymaking use of discolored polymer particle of 
plurality. 

[0009] 

[Means to Solve the Problems] 

In order to achieving above-mentioned objective, discolored 
polymer particle whichrelates to this invention, from fine 
diameter nozzle, jet doing mixed solution whichmelts 
hydrophobic monomer and crosslinking agent in aqueous 
solution which melts reaction initiator almost it possesses 
uniform particle diameter where average particle diameter is 5 
- 200;mu m bypolymerizing, furthermore dye molecule has 
connected. 

In addition, three basic colors of red and blue, yellow or dye 
molecule which isthese blended color be able to connect 
analysis reagent of this invention, individually concerning 
polymer particle which almost possesses uniform particle 
diameter where average particle diameter is 5 - 200;mu m, be 
able to identify individuallyfrom peak wavelength of 
absorbance spectrum of each dye, At same time in each one 
specific substance in sample can belocked with adsorption or 
connection. 

[0010] 

production method of discolored polymer particle which 
relates to this invention, melting hydrophobic monomer and 
crosslinking agent, manufactures mixed solution, jet does this 
solution inunderwater where from fine diameter nozzle almost 
reaction initiator and detergent areincluded with uniform 
velocity, by fact that you polymerize furthermoreincluding 
churning possesses uniform particle diameter almost with 
average particle diameter 5-200 ;mu m,furthermore connects 
dye molecule. 

Regarding to this invention method, hydrophobic monomer 
styrene> reaction initiator being radical polymerization 
initiator, when it heats temperature of reaction solution which 
adds churning to radical production possible 50 - 90 deg C it 
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is desirable. 
[0011] 

In order to color with preferably, hydrophobic dye. 
methacrylic acid which it possesses 2-hydroxyethyl 
methacrylate and/or carboxyl group where it possesses 
hydroxy group vis-a-vis mixed solution, is added 0.1- 10%. 

Furthermore, in order to raise coloration efficiency with 
hydrophobic dye .with water after washing polymer particle, 
reduced pressure drying it does with 100 -200 deg C, porous 
polymer particle is obtained with densely. 

[0012] 

detection method of specific component which relates to this 
invention three basic colors of red and blue x yellow or 
connecting dye molecule which is these blended color 
individually concerning polymer particle which almost 
possesses uniform particle diameter where average particle 
diameter is 5 - 200;mu m, to lock specific component ineach 
discolored polymer particle, after next specific component of 
each discolored polymer particle sample and selectively 
reacting, Connecting labelling solution which possesses 
phosphor or light emitting substance, afterwashing, it 
measures fluorescence or degree of light emitting of each 
discolored polymer particle. 

In addition, sensitization to do specific antibody in each 
discolored polymer particle as the diagnosis method, 
connecting secondary antibody which next after reacting to 
antigen and immunological of test agent, labelling does 
antibody of each discolored polymer particle with phosphor or 
light emitting substance, after if washing, fluorescence or 
degree of light emitting of each discolored polymer particle it 
should have measured. 

[0013] 

[Embodiment of the Invention] 

Regarding to this invention, in order to produce desired 
polymer particle, mixed solution whichcontains hydrophobic 
monomer and crosslinking agent concerning fine diameter 
nozzle and its polymerization reaction which jet it does in 
aqueous solution, as description below you haveestablished 
necessary condition. 

In regard to 1 nozzle, in order to make spraying port of mixed 
solution thin, itproduced also glass tube where spraying port 
diameter is approximately 0.1 mm. 

In regard to 2 polymer particle, particle diameter is a jet 
velocity and a relationship of the mixed solution which jet is 
done from nozzle, you discovered densely. 

In regard to 3 polymer particle, particle diameter is a 
rotational speed and a relationship of the solution in reactor, 
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you discovered densely. 
[0014] 

Concerning hydrophobic monomer (monomer ), when ease of 
coloration is inserted inconsideration, when unsaturated 
monomer which possesses hydroxy group and/or carboxyl 
group is added inrange of 0.1 - 10% preferably 0.5-5% of 
mixed solution it is ideal. 

In regard to hydrophobic monomer, there is not a condition of 
selection other thanthis. 

[0015] 

If immunity active substance is locked considers densely with 
chemical bond method concerning polymer particle which it 
acquires, at time of seed polymerizationwhen unsaturated 
monomer which possesses hydroxy group and/or carboxyl 
group is added it is desirable. 

If this unsaturated monomer, it should have possessed 
hydroxy group, carboxyl group, amino group, thiol group 
or other functional group, when according to need with 
selectable , it adds appropriately in 0.5% - 20% range of 
mixed solution, itis desirable. 

Usually, considering coloring of polymer particle 
simultaneously, it judgesin addition of these unsaturated 
monomer. 

[0016] 

crosslinking agent which promotes polymerization is added 
requires denselyin aforementioned mixed solution . 

As this crosslinking agent, divinyl benzene, 
trimethylolpropane trimethacrylate. diethylene glycol 
dimethacrylate. diethyleneglycol dimethacrylate. 
triethylene glycol dimethacrylate. divinyl naphthalene, 
divinyl ether and diallyl phthalate etc which are a compound 
which 2 or more it possesses unsaturated bond can be 
illustrated. 

[0017] 

reaction initiator which is added to aqueous solution which 
mixed solution jet isdone, if it is a water soluble radical 
polymerization initiator, with usable , persulfate. 4,4'-azobis 
4- cyano valeric acid and the its salt like for example 
potassium persulfate or ammonium persulfate or 2, 2' -azobis 
is azo type compound, per oxa h compound etc like (2 
-amino di propane ) salt. 

If this reaction initiator, water temperature of reaction 
solution should have been minimum radical production 
temperature or higher of reaction initiator, to range of for 
example usually 50 - 90 deg C heats. 
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However, if combination of reaction initiator, for example 
hydrogen peroxide-reductant (ascorbic acid etc) of ambient 
temperature start is used, alsoit is possible to polymerize with 
temperature of room temperature or less than that. 

[0018] 

It can illustrate dodecylbenzene sulfonate and dodecyl 
sulfate, cetyl trimethyl ammonium salt, polyvinyl alcohol, 
alginate etc in regard to aqueous solution which mixed 
solution which includes hydrophobic monomer and 
crosslinking agent as detergent clogging dispersant which is 
contained jet is done. 

Use of alginate is known from report of aforementioned park 
andothers. 

[0019] 

At time of polymerization experiment, concerning spraying 
port of the mixed solution, nozzle of 3 kinds where aperture is 
1 mm. 0.5 mm. 0.1 mm respectivelywas used. 

Making use of peristaltic pump of public knowledge, mixed 
solution at for example flow rate 0.4 ml/ amount the jet was 
experimented as for result which, particle where theperson 
who used nozzle of thin aperture is smaller can 
bemanufactured has been ascertained densely to underwater. 

[0020] 

As for exit rate of mixed solution which jet is done, as for 
theresult which was inspected in range of flow rate 0.1-5.0 
ml/ second, average particle diameter it is a controllable from 
nozzle in range of 5 - 200;mu m preferably 45-200 ;mu m. 

flow rate of mixed solution becomes large following, particle 
diameter of polymer becomes small, there is a tendency where 
particle size distribution becomes nonuniform. 

particle size distribution of polymer particle which is acquired 
by making exit rate of the mixed solution fixed, from 
conventional suspension polymerization method becomes 
uniform. 

[0021] 

It cannot be related between particle diameter of produced 
polymer and stirring speed of reaction solution, with adopted 
equipment unconditionally assertion. When rotational speed 
of motor is modified in range of 20 - 500 rpm.polymer 
particle where one where rotational speed is fast is smaller 
can beproduced. 

With rotational speed of 370 rpm or greater, above that it does 
not become small particle . 

This rotational speed, shape and size, of stirrer produces 
effect on stirring efficiency of the reaction solution with such 
as quantity of reaction solution which turns and shape and 
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[0022] 

fr.^jwj^Mx?^. if^w)>m. n- 
2-x^^Jtv;u^ , j;H$7^ , j;u, *° 

tf 13, *°u>^'j;uSL *°W^'J;H£ 2-tK 

P+vlfJUi» 0.1~10%(Di5fflT?#Wf -S* 
[0023] 

IK. lN-JkiUb^MJ^A, 5 'J Q 7j<CD)IIIC^[Hl 
"To aifrft^S^tlC J:U , ^SJScD^y -7- 

100-200 deg C TifcEteflil/Cstf'JV— *ft^-£ 
[0024] 
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size of the reactor, it is secure for this stirring efficiency to 
have influenced particle diameter. 

[0022] 

polymer particle which is acquired with polymerization 
reaction, is for example polystyrene, poly methacrylic acid, 
polymethylmethacrylate, poly ethyl methacrylate, poly 
n-butyl methacrylate, poly i-butyl methacrylate, poly 
methacrylic acid 2- ethylhexyl lauryl methacrylate, poly 
methacrylic acid Slauryl, poly dodecyl methacrylate 
pentadecyl, poly stearyl methacrylate, poly glycidyl 
methacrylate, poly 2-hydroxyethyl methacrylate, poly 
hydroxypropyl methacrylate, poly diethylaminoethyl 
methacrylate, poly dimethylmethacrylate amino ethyland 
poly dimethylmethacrylate amino ethyl methyl chloride salt, 
poly allyl methacrylate, poly cyclohexyl methacrylate, 
polyacrylonitrile, poly methacrylonitrile, polycapramide, 
polyethylene terephthalate etc. 



Especially, poly methacrylic acid, poly 2-hydroxyethyl 
methacrylate when hydroxy group and carboxyl group which 
are containedin 0.1 - 10% ranges color polymer particle, is 
effective. 

[0023] 

As for polymer particle, unreacted monomer (for example 
styrene ) odor goes out several times centrifugation byeach 
washing in order of acetone, methanol, 1 N- hydrochloric 
acid, 1 N- sodium hydroxide, milli Q water. 

When monomer odor does not go out, furthermore same 
washing step isrepeated, it can solve with densely. 

After washing polymer particle with water, in order to raise 
colorationefficiency with hydrophobic dye , reduced pressure 
drying doing with 100 - 200 deg C, whenit designates 
polymer particle as porous, it is desirable. 

[0024] 

Next, reactive dye, dispersed dye, styrene dye, acidic 
dye, metal containing dye, chrome dye, direct dye, 
cationic dye, basic dye, sulphur dye, oil-soluble dye etc 
which is a hydrophobic dye as dye molecule for coloration, 
canbe listed. 

Among these dye, hydrophobic dye connection being easy, it 
is a dye molecule where reaction efficiency is good in 
polymer particle which includes hydroxy group and the 
carboxyl group. 

hydrophobic dye hydroxy group and carboxyl group and 
covalent bond of polymer particle ispossible namely, reaction 
solution with such as sodium hydroxide making alkaline by. 
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[0025] 

p°g«:Kayaset Yellow 2G. Yellow E-3G. Yellow 
E-G. Yellow F-RL. Yellow P-3R. Yellow GN. 
Yellow R liq.. Brilliant Yellow 4GE-CF. Yellow 
P-6GS . YeliowC-5G . Yellow 2G-E . Yellow 
F-3R . Yellow Light . Yellow K-R . Yellow 
P-GL. Yellow CN-4G. Yellow A-3R. Yellow 
P-S8G. Yellow GR. Yellow 3RK 0 

[0026] 

*feSfe#4ICl±. ffiS*:Kayasct Blue N.Blue 
E-R . Blue E-RTN . Blue E-3G % Blue F-R . 
Brilliant Blue P-BR . Brilliant Blue P-3R . 
Brilliant Blue RN-S . Brilliant Blue BNF . 
Brilliant Blue RB-CF.Blue P-3R.Blue C-R. 
Blue 4R. Blue TR-E. Blue H-GN. Blue X-3LR. 
Brilliant Blue VS-RW . Brilliant Blue VS-R. 
Blue CN-R.BIue E-MS. Blue E-NB &£*<fc 

[0027] 

£fc. ^fe§ft*'4<fcLT. Bpp«:Kayaset Red B. 
Red E-B . Red E-RTN . Brilliant Red P-B . 
Brilliant Red FD P-BN. Brilliant RedG. Brilliant 
Red RBB . Brilliant Red 5BN . Brilliant Red 
2BE-CF . Brilliant Red K-4BL . Brilliant Red 
K-BGN . Brilliant Red X-2B . Red X-6BN . 
Brilliant Red 4G-E. Red CN-3B. Red CN-7B. 
Brilliant Red BB.Red H-3B.Red CX-4B. Red 
H-EXL &££*lf *^t35<-C#*. 

[0028] 
[0029] 
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[0025] 

There is a tradename:Kayaset Yellow 2G. Yellow E-3G. 
Yellow E-G. Yellow F-RL. Yellow P-3R. Yellow GN. 
Yellow R liq. % Brilliant Yellow 4GE-CF. Yellow P-6GS. 
YellowC-5G. Yellow 2G-E. Yellow F-3R. Yellow Light. 
Yellow K-R. Yellow P-GL. Yellow CN- 4G. Yellow A-3R. 
Yellow P-S8G. Yellow GR. Yellow 3RK etc in yellow dye 
concerning hydrophobic dye which it uses. 

[0026] 

There is a tradename:Kayaset Blue N. Blue E-R. Blue 
E-RTN. Blue E-3G. Blue F-R. Brilliant Blue P-BR. Brilliant 
Blue P-3R. Brilliant Blue RM- S. Brilliant Blue BNF. 
Brilliant Blue RB-CF. Blue P-3R. Blue C-R. Blue 4R. Blue 
TR-E. Blue H-GN. Blue X-3LR. Brilliant BlueV S-RW. 
Brilliant BlueV S-R. Blue CN- R. Blue E-MS. Blue E-NB 
etc in blue dye . 



[0027] 

In addition, tradename :Kayaset RedB. Red E-B. Red 
E-RTN. Brilliant Red P-B. Brilliant Red FD P-BN. Brilliant 
RedG. Brilliant Red RBB. Brilliant Red 5BN. Brilliant Red 
2BE-CF. Brilliant Red K-4BL. Brilliant Red K-BGN. 
Brilliant Red X-2B. Red X-6BN. Brilliant Red 4G-E. Red 
CN- 3B. Red CN- 7B. Brilliant RedB B. Red H-3B. Red 
CX-4B. Red H-EXL etc can be listed as red dye. 



[0028] 

It is possible to use discolored polymer particle which is 
acquired with this invention method , withthat way 
embodiment as ink and paint or other colorant, or including 
various additive, in case of for example ink including 
regulator and antiseptic etc touse it is possible. 

In addition, to dry discolored polymer particle, also it is 
possible to use as colorant etc of various resin molding. 

[0029] 

There are some which need highly precise control in particle 
size distribution and dispersion stability or other performance 
in application of discolored polymer particle, can apply to for 
example clinic diagnosis reagent, pesticide and 
environmental contaminant or other analysis reagent etc. 

In order to make diagnosis reagent which can use discolored 
polymer particle for immunoassay method, itis necessary to 
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[0030] 
[0031] 



(Fab)' ti<vRM£htei^V^%lz®'£'tz>zt 

^cdc^*^. s^tLr igG z&mTzm 

(Fab' f ^ Fab' £ffll^Tt J:l>o 
[0032] 



^Tfcy.;g£r;§;&<7) 0.5%~20%<7)lBSl-e^ 
[0033] 

^S. th IgG. th IgA. th IglVL th lgE. th IgD. 

«flfe!eitfitJS(CEA). )S2-T-r^p^p^u>. ?x»j 

iP>. tpa. iAP(ft«WMBM4^>/^). Bi+*'J7 

a -7xh^PfO, DUPAN-2. CA19-9. 
CA-50. CA15-3. BUiBSlftSfiilj^PA). CA-125. 
CA-130. CA602. CA72-4 . ttg^liy^- if. 
APO-AI^APO-AI^APO-B^PO-CI^APO-CIII^APO-E) 



flx immunity active substance like antibody in discolored 
polymer particle. 

[0030] 

In order to designate discolored polymer particle as 
immunological diagnosis reagent, immunity active substance 
is lockedrequires densely in particle surface. 

physical adsorption method and chemical bond method are 
known generally in fixation of the immunity active substance. 

[0031] 

physical adsorption method is method which adsorbing into 
physical in hydrophobic surfacejocks immunity active 
substance. 

It can lock with polymer particle, easily with such as for 
example styrene or its derivative, acrylic acid ester, 
methacrylic acid ester is not adsorbedin immunological active 
site for example (Fab ) ' in form which. 

obvious thing, when IgG is used as antibody, Fcfragment 
digestion was done in substituting, (Fab&apos; ) making use 
of <sup>2 and Fab&apos; it isgood. 

[0032] 

On one hand, with chemical bond method, when polymer 
which copolymerizes the unsaturated monomer which 
possesses hydroxy group, carboxyl group, amino group, 
thiol group or other functional group as discolored polymer 
particle, is used it is desirable. 

In this discolored polymer particle , adding bifunctional 
reagent of public knowledge, reacting, it locks the immunity 
active substance it is possible densely with covalent bond. 



In this specification, immunity active substance, for 
example Creactivity protein, human IgG. human 
IgA. human lgM. human IgE. human IgD. cancer 
fetal antigen with such as antigen, antibody or receptor 
(CEA),the;be2 -micro globulin, ferritin. TPA. IAP 
(immunosuppression acidic protein ), polyamine. ;al in 
urine - 7jl jp7 protein. DUPAN- 2. CA19-9. CA-50. 
CA15-3. prostate unique antigen (PA ), CA-125. 
CA-130. CA602. CA7 2- 4. nerve unique enolase. 
APOAI,APO-AI1,APO-B,APO-CI I,APO-Cl 



[0032] 



If this unsaturated monomer should have added at time of 
seed polymerization, when it contains, in 0.5% - 20% range of 
mixed solution with such as methacrylic acid 2- sludge +v 
ethyl which has for example hydroxy group and methacrylic 
acid which has hydroxypropyl methacrylate. carboxyl group 
is desirable. 

[0033] 
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-O(ASO). ^v^f/LJljU TX^U^UXfcillL *fj$ 
(TPHA). 'J ^Tfi? &<t*<D&2lS S ^K-C'fc^o 



[0034] 

^TCD^ff CDd^-£\ l£»r£<i: (D^KD g iflCD 

•So 

±)>£iJ)l^#fiMlcfS^£ DNA ^Jzi^-^ 



[0035] 



-f*+v>* mm^zi^ymiz^zti&m^ 
m*\z&^tiz>®&$L mmizttwtz 

[0036] 

mm^mmtLx, mmizmm 150/im <d 

?L 10000 fi^^^^iSLf-^-r^P^x^/x*— 

Tt&ztiz^i)^ zgKDummBzmmzft 

[0037] 

*3£Ba£nmm\zm'5^xmwi-z>tfs 



H,APO-E)or other poly ^ protein, the;al 1 -micro 
globulin, the;al 2 -micro globulin, urine medium 
albumin* C3* C4* J\Zf jp7 globin* HBsantigen* 
HCV antibody* anti- X pick-up Zf tolidine-O 
(ASO ), Candida antigen* Aspergillus antigen* 
syphilis (TPH A ),is rheumatism factor or other 
inspection item substance. 

In same way, also it is possible to measure antigen and the 
antibody etc dog* cat* cattle* horse, concerning animal 
like swine. 



[0034] 

In this specification, antigen, among all substance which have 
capacity whichcauses antibody production vis-a-vis person or 
animal, single which is selected under diagnosis or other 
special objective it does to be, the substance of multiple or 
blend which contains those it means. 

Fact that it connects to specific vis-a-vis antigen, usually,is 
antibody (mono* or polyclonal antibody ). 

In addition, label doing phosphor in oligomer which was 
refinedmaking use of DNA oligomer which is connected to 
specific in methotrexate (anticancer agent ) as immunity 
active substance, also it is possible to measure antigen etc. 

[0035] 

It can apply to also pesticide and environmental contaminant 
or other analysis reagent discolored polymer particle. 

In dioxin* field and golf course which are pointed out as this 
example, as environmental contaminant you can use for 
measurement of various pesticide whichdeposit in 
insecticide* vegetable which scattering fabric is done in 
herbicide* forest which scattering fabric is done. 

[0036] 

discolored polymer particle which connects fluorescence or 
light emitting substance can measure fluorescence and color 
making use of color difference meter. 

As fluorescence measuring apparatus, when micro chamber 
plate which it dispersed formed 10000 holes of diameter 
approximately 150;mu m is used for surface, afterlocking 
specific component, sample and selectively you insert each 1 
discolored polymer particle which reacts in aforementioned 
hole, you do multiple test item simultaneously by dripping 
labelling solution individually, it is possibledensely. 

[0037] 

[Working Example(s)] 

Next, this invention is explained on basis of Working 
Example, but this invention is not something which is limited 
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[0038] 
[0039] 

7°/o.^^'J;UK 1.5%. vt*-JU^>-tr~> 1.5% 

2 'Jrvh;KOJSfESSl=l*» S'J Q * 1 'J»j/h;K 
log £A*u ft<iS**li--5. 

^T- 85 deg C l-SJt£±lf fcfclC fluieWX^ 
b>£;g£?§;& 200ml 0.25mm <7) i ft CD 

0.4ml/^T^o<yaA1"-5 o 
ZOSJS^Oaif^— ^©HfeilJtli 200rpm 

latea Jt$*t*#u«c3b<?>. 85 de g c -e 25 



tK'J-7— ffiTO^piSiaSli 112.4// m T'fco 
*fc. zcdtK'J-?— tt^SS'J Q 7J<-C 10 Hiiifc 

[0040] 

«HE©7K'J-7-©?-»1tt* 80ml Zfcfog-miZ 
Aft. mW^-^^X 200rpm 

85 deg C £T±#£l+-5, 

»*tt**4(iSS£:Kayaset Red B. Bftitm 

fc^ic. -fcoasa 40ml * fijcssic*ns.* 0 



(5li:it*14§fe^2g^^T*h;UX>50ml 
\Z%ML. mmUz'ik\z. 20ml 

ssic 30 #iaAMt-cn>o<yi35T-f a. 

35"F^7SL85 deg C T? 8 ftftif #£$*Tf 



in Working Example. 
[0038] 

Working Example(s) 

With discolored polymer particle clinic diagnosis 
[0039] 

Manufacturing polymer particle 

Mixing styrene 90% v 2-hydroxyethyl methacrylate 7%* 
methacrylic acid 1.5%> divinyl benzene 1.5%, it 
manufactures mixed solution. 

You insert milli Q water 1 liter v potassium peroxydisulfate 
lg x sodium alginate lOg into reactor of 2 liter, meltwell. 

This reactor, after under enclosing nitrogen increasing 
temperature to 85 deg C with mantle heater, from original 
glass nozzle of aperture 0.25 mm, using the peristaltic pump, 
fills aforementioned styrenic mixed solution 200 ml slowly at 
flow rate 0.4 ml/ amount. 

rotational speed of stirring motor of this reaction time is 200 
rpm. 

While approximately filling mixed solution with 8 -hour and 
afterflnishing, maintaining aforementioned churning 
rotational speed, it continues25 hours polymerization reaction 
with 85 deg C. 

When it measures with electron microscope (SEM ) 
photograph, average particle diameter of polymer particle 
whichis manufactured was 1 12.4;mu m. 

In addition, 10 times centrifugation after washing with milli Q 
water, dispersingthis polymer particle to water 1 liter when it 
measures solid component, solid component is 8.2%. 

[0040] 

Coloration of polymer particle 

While inserting aforementioned polymer particle dispersion 
80 ml in reactor, with stirring motor agitating with 200 rpm, 
liquid temperature it rises to 85 deg C. 

hydrophobic dye (tradenamerKayaset RedEk Nippon 
Kayaku Co. Ltd. (DB 69-054-7468 ) make) 2 g are melted in 
methanol 60 ml with room temperature, afterflltering, filtrate 
40 ml is added to reactor. 

In addition, it melts same hydrophobic dye 2g in toluene 50 
ml with room temperature.after filtering, 30 min applying 
filtrate 20 ml in reactor, it dripsslowly. 

After completing dripping, 8 -hour it continues churning with 
85 deg C. 
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C0>fu^£ 500mM CDU>K7K*--fh'J , !7A-e 

5 ®m>b7k&Uzmz, 5u Q7KT-5 mkftt & 



[0041] 

fSfe§fc4'4(i§,? B £:Kayaset Yellow 2G). 
*4(^n D n«:Kayaset Blue N), Hfe§£:*4(i§ o° 
£ :Kayaset Black A-N) . *f fe 4'4 ( i§5 oa 
£ :Kayaset Orange A-N) , M ^ *'4 ( iS do 
£:Kayaset Blue A-D)£ffll\ flSBtf^tf CD^ 

-So 

$f-^fe^4'4£M£a*4<hllfe=ft¥4£ 5:25:1 

^*4i:iife^*4^ 10:1 otmvm^-cm&tf 

[0042] 

So/r^fe^U^-fiT- lOOmg £.20mM »J> 
8 8 ffi S A(pH6.8 . 0.9%NaCl . 
0.05%NaN 3 )10ml \Zftt$L£-£ & 0 

^(Dfe&lZ WSC(Water Soluble Carbodimide. 

^^TKuv-sT^fijteo'j^i^iiie^ iomi 

V 5 \B}m>i>fcft U fcfcLU fritz WSC 

d<7) wsc 5asiCcfey.^^'j;HSfe*(7)*;u 
7K+v;uft£7^xx^;MbLTfctft07^ 

[0043] 

^^Lfc^fe7K'J-7-3f5^(IE[ft 100mg)£ 
20mM x ) > Sg ffi $ (pH6.8 % 0.9%NaCl . 
0.05%NaN 3 )10ml IC^g&U Z CD ^ffc;g 
^>^;UX>+f Afctft(0.1mg. ^Xfi^y"? 
Q-^Uftft. 7«f -7-f -v — v-wOfrbfll 



When this particle with disodium hydrogen phosphate of 500 
mM 5 time centrifugation afterwashing, 5 times is washed 
with milli Q water, red color polymer particle can 
bemanufactured. 

Color i± it does by dampening discolored polymer 
particle in disodium hydrogen phosphate solution of alkaline 
salt,you can control densely. 

[0041] 

yellow dye (tradenameiKayaset Yellow 2G ), blue dye 
(tradename :Kayaset BlueN ), black dye (tradenameiKayaset 
Black A-N ), amber dye (tradenameiKayaset orange A-N ), 
making use of cyan color dye (tradenameiKayaset Blue 
A-D ), with method which is similar todescription above, 
discolored polymer particle of 6 colors can be manufactured. 

In addition, 5: 25: using red dye and yellow dye and black dye 
with ratio of 1, equivalent using brown color polymer 
particle, red dye and blue dye, 10: using the violet polymer 
particle, blue dye and yellow dye with ratio of 1 , it 
manufactures green color polymer particle. 

In these color variation of 10 types can be produced with all 
including white polymer particle of uncolored. 

[0042] 

sensitization of antibody to discolored polymer particle 

Concerning red color polymer particle, with milli Q water 
supernatant is removed after centrifugation washing. 

red color polymer particle 100 mg which remains, 20 mM 
phosphate buffer A (pH 6.8, 0.9%NaCU 0.05%NaN 3 ) is 
dispersed to 10 ml. 

In this solution being a vortex mixer after agitating well, it 
leaves with 3 hours room temperature WSC (Water Soluble 
Ca rbodimide, Dojindo Laboratories make) including 0.1 g. 

This polymer particle 5 time centrifugation is washed with 
aforementioned phosphate buffer 10 ml, the WSC which does 
not react is removed. 

With this WSC treatment, amino esterification doing carboxyl 
group of methacrylic acid derivation, it connects to amino 
group of antibody and becomes theanther. 

[0043] 

20 mM phosphate buffer (pH 6.8. 0.9%NaCL 0.05%NaN 3 ) it 
disperses red color polymer particle (net 100 mg ) which you 
washed to 10 ml,after with room temperature agitating with 
30 min. shaker including anti- influenza Aantibody (0.1 It 
purchases from mg s mouse derivative monoclonal 
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^©*fe7K'J-7-tft?-S 20mM >J>ttllfr?g 
B(pH6.8. 0.9%NaCL 0.05%NaN 3 . 0.5%+Jftl3l 

7;i/?5X o.i%*-tf-f>)iOmi t? 5 i35S»bSfc& 

Zftltzmz. 20mM 'J>»»«jft A(pH6.8, 
0.9%NaCU 0.05%NaN 3 )10mi IcS^-fr-So 

[0044] 



h73^77.fttt(IgG2)(LPS), HfeTK'J^— ft 

^ ic li ft # *6 ^ ,/u x ^ -ou * 1 ft ft 

(IgG2)(gC) , m fe ?K 'J "7 - *i ^ IC 14 ft h U 

AU-?A(*&#)ftft, MfeTK'J-^-ST 
IC 14 ft ± -f -fe 'J 7 • 3V /\ 7 ftft(IgG2)(outer 
mem.). V-ft^ KI4ft^'j3/^$ 

— tfP'Jftft, Kfe^'J^-a^Klift^-fa 
^7X7 • -3.— ^-7ftft(IgGl)(surface). 3$ 
fejK'J^— li^ 1=14 ft HBs O-nuxftft 
(IgG2)(ad&ay), SS^fiCOfifeliHHCteft HCV 
taft(capsid)^aSft-r5. 

[0045] 

S3fe«atLfc 2 JfcfcttOHSl 



2 ^ft^tLT.COft-f^^^x^-^ A ftft 
[(USSRM(HINI), -V^rS* IgG »H], (2)ft* 
7=v7-h7=iT^Xfti*[L2+SM. -V^fS* 
igG » @j ] . (3)ft -y- )l ^ * 7 • sp. ft ft [O- ft m 
&U-im. IgG »@]»(4)ft*«^ 

A^X'W ;ux 1 ftftp^-tMrfi* i g G2 »H), 
(5)ftbiwK*-v ^AdS^ftftt^-t 

^E&* IgG »®].(6)tt^-<-b'J7-=f>'^'f7 
(&=lK)ftft[ATCC31426. ^"t^'S* IgG ^ v 
@j ] > (7) ft ^ 'J 3 /< ? * - • t° P 'J ft ft 
[ATCC43504. ^-tf-^fi* IgG »BI]. (8)ft^< 
3^ 7 X7-Za-t-7K«:[^^i* IgG 
^®].(9)ft HBs ^-OI/Xftft[ad&ay. ^"t^ 
fi3fc IgG »ll].(10)ft HCV ^-OUXftft 
[capsid&NS]T*fc<5> 10 flCD/K'J^P— ^./Uftft 
£ ffl I* £> o & ft ft 3mg I- 0.03mg © 
FITC(Fluorescein lsothiocyanate Isomer K ffli- 

lt¥W%mm)£ deae a^A-etfii 

Lfct££. &ft 280nm T-P.R5fcJg£ ;fll £ ^ 6 £ 
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antibody, eye * eye * C. Japan ), 3 -day period cold storage 
it makes in this dispersed solution. 

This red color polymer particle 20 mM phosphate buffer B 
(pH 6.8. 0.9%NaCl. 0.05%NaN 3 . 0.5% bovine serum 
albumin. 0. 1 % casein ) after doing 5 time centrifugation 
washing with 10 ml.20 mM phosphate buffer A (pH 6.8. 
0.9%NaCl. 0.05%NaN 3 ) is substituted in 10 ml. 

When precipitate has cohered, irradiating ultrasound, if it 
should havedispersed. 

[0044] 

Treating in same way as aforementioned red color polymer 
particle, sensitization itdoes antibody regarding infection 
which differs respectively in the polymer particle of other 9 
kinds. 

In namely, yellow polymer particle anti- Chlamydia * jp7 ^ 
frame jp8 X antibody (IgG2 ) (LPS ), in blue polymer 
particle inanti- Salmonella * spantibody. black polymer 
particle anti- herpes simplex virus lantibody (IgG2 ) (gC ), in 
amber polymer particle in anti- Treponema * Paris dam 
(syphilis ) antibody, cyan color polymer particle to anti- 
Neisseria * =lV <4T antibody (IgG2 ) (outer mem. ), in 
brown color polymer particle in anti- Helicobacter pylori 
antibody, violet polymer particle anti- mycoplasma * new 
=E near antibody (IgGl ) (surface ), in green color polymer 
particle anti- HBsvirus antibody (lgG2 ) (ad&ay ), anti- HCV 
antibody (capsi d ) sensitization is doneto white particle of 
uncolored. 

[0045] 

fluorescent label is done manufacturing secondary antibody 
which 

As secondary antibody, (1) anti- influenza Aantibody [(USSR 
type (H1N1 ), goat derivative IgG fraction]. (2) anti- 
Chlamydia * jp7 ^ frame jp8 X antibody [L2+subtype. 
goat derivative IgG fraction ], (3) anti- Salmonella * sp. 
antibody [O-antigen&H-antigen. rabbit derivative 
IgGfraction ], (4) anti- herpes simplex virus lantibody [rabbit 
derivation IgG2 min picture], (5) anti -Treponema * Paris dam 
(syphilis ) antibody [rabbit derivative IgGfraction ], 
(Gonorrhea) antibody [ATCC3 1 426. rabbit derivative 
IgGfraction ], (7) anti- Helicobacter pylori antibody 
[ATCC43504. rabbit derivative IgGfraction ], (8)anti- 
mycoplasma * new near antibody [rabbit derivative 
IgGfraction ], (9) anti- HBsvirus antibody [ad&ay. rabbit 
derivative IgGfraction ], polyclonal antibody of lOkinds 
which are a (10) anti- HCV virus antibody [capsi d&NS ] is 
used to (6) anti- Neisseria * =f J . Result in each antibody 3 
mg reacting, fraction of doing FITC (Fluorescein 
lsothiocyanate Isomer 1 . Dojindo Laboratories make) ofD.03 
mg with DEAE column, when absorbance is measured with 
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42%~58%0>[5]J|X$£#6o F1TC W^LtzZh 
^(Oif^iOU—rMHW^: 20mM 'J>K»«» 
C(pH6.8. 0.9%NaCK 0.05%NaN 3 , O^Vo^lfilift 
7/l^£>. l%»BBjStt*)-C#*lL. *<D;1£ 
£ O.OImg/ml IziHS-t-So ^bWfixi*^;^ 

-■ca<«*u m imi ©saltan *ts#) 

[0046] 

«-ToBiyaiLTlUI*l=Ati»4&l= 100// 1 
CD 20mM >j C £flQ*.& 0 

:coiliSl:.itf(OtS-e ioo fgfcjRLfc* 
^SvTfetJi(7-r-T-r-v-vV/^>A^aiA) 
£ 10// 1 saou liSt l m&S.fo£ittzmz^ 

20mM Ct5 SJi'Ogtjf f*. 



E3ftitCD?L£ 10000 HtSltfrV-f^P5 1 x>/'\ 
[0047] 



<D£3fc£(&fi 500nm)A<S«)b*lfca 
[0048] 

WMM(M 500ft)*ffli^. 



[0049] 



wavelength 280 nm,obtains 42%- 58% recovery ratio. These 
polyclonal antibody which FITCIabelling are done are diluted 
with 20 mM phosphate buffer C (pH 6.8. 0.9%NaCk 
0.05%NaN 3 . 0.2% bovine serum albumin. 1% detergent ), the 
concentration is adjusted 0.01 mg/ml. You insert these 
antibody solution in test tube, 100;mu 1 at a time being a 
vortex mixer agitate well, make labelled antibody (secondary 
antibody ) solution of approximately 1 ml. )] 

[0046] 

immunological reaction and measurement 

Removing 2 at a time discolored polymer particle of 1 0 kinds 
which each antibody sensitization are done, you insert in test 
tube, furthermore add 20 mM phosphate buffer C of 100;mu 1. 

In this solution, 1 00 times is diluted 10;mu I it adds 
Chlamydia antigen (It purchases from eye * eye * C. 
Japan )which with blood serum of normally healthy person, 
with room temperature 1 hour reactionlater, 5 time 
centrifugation washes with 20 mM phosphate buffer C. 

discolored polymer particle of reaction being completed is 
inserted 1 at a time inindividual hole of said plate making use 
of micro chamber plate whichprovides 10000 holes of 
tetragonal pyramid. 

[0047] 

It drips 1 drop at a time labelled antibody (secondary 
antibody ) solution of manufacturingbeing completed, to plate 
hole which inserted 1 at a time the discolored polymer particle 
with description above, 1 hour reacts with room temperature. 

After washing discolored polymer particle of plate borehole 
respectively with 20 mM phosphate buffer C, fluorescence of 
particle surface is observed with fluorescence measuring 
apparatus . 

As a result, it could recognize fluorescence (wavelength 500 
nm ) of FITC in just the yellow polymer particle of 2. 

[0048] 

In same way, measurement of multiple infection can be 
observed is cleardensely in qualitative blood serum or blood 
plasma which contains each antigen by reacting. 

Color every of polymer particle 1 is observed, reflective type 
microscope (magnification 500-power ) is used. 

With this Working Example infection-RELATED item was 
executed in object, butwhen it uses for measurement etc of for 
example cancer marker, with fluorescence measurement of 
one time it is a measurable simultaneously to 
approximately! 0,000 item. 

[0049] 
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**ic*<©aa*-iaa)as-eJii«iBiicH 



(Effects of the Invention] 

Because as for discolored polymer particle which relates to 
this invention, particle diameter is the uniform almost with 
each particle 1 it is a usable in application which the target 
substance identification is done. 

dye molecule of red and each color which includes three basic 
colors of blue . yellow can connect to this polymer particle , 
individually, locking specific substance in sample by from 
peak wavelength of absorbance spectrum of each dye being 
able toidentify very in large number, can apply as analysis 
reagent etc whichit measures individually. 

discolored polymer particle of this invention, is applicable in 
classification of environmental contaminant and pesticide or 
other analysis reagent, gene like clinic diagnosis reagent, 
dioxin substance of multiple kinds at one timeby 
identification doing, or inspection and biochemistry field etc 
of diagnosis reagent, drug of gene. 

[0050] 

production method which relates to this invention because 
particle diameter almost obtains polymer particle of uniform, 
mixed solution which designates hydrophobic monomer as 
the main component is sufficient easy method which jet is 
done inunderwater. 

Because analytical method of this invention qualitative is 
possible with polymer particle ofl vis-a-vis 1 test item, 
production cost to be cheap, to trace be able toconvert reagent 
quantity, furthermore in addition to fact thatselection of 
inspection item is free, be able to identify discolored polymer 
particle of the multiple kinds simultaneously making use of 
color difference meter, simultaneous measurementof multi 
item is possible. 

As for clinic diagnosis method of this invention, very many 
item simultaneousmeasurement to short time becomes 
possible with one-time measurementconcerning immune 
reaction, it is application possible even to DNA diagnosis. 
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